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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
capable of switching between image display and the 
other functions according to the lighting and light-out of 
a field light emitting lamp. 

SOLUTION: In the display device 10 of this invention, a 
half mirror 2 is arranged in front of a picture forming 
layer 3 and a field light emitting lamp 4 is arranged 
behind the picture forming layer 3, and is provided with 
an element 1 1 for detecting the presence or absence of 
an approaching person, a control circuit 12 for 
processing a detected signal a and outputting a control 
signal b, and a switch 13 to be opened or closed by the 
control signal b, and turns on or ofFthe field light 
emitting lamp according to whether or not a person 
approaches. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Ciaim(s)] 

[Claim 1] The display which arranged the half mirror ahead of the image formation layer, and 
arranged the electroluminescence LGT behind said image formation layer. 
[Claim 2] The display according to claim 1 characterized by for an electroluminescence LGT 
repeating flashing with a predetermined period, and repeating image display and the function of a 
mirror by turns. 

[Claim 3] The display which is a display which arranged the half mirror ahead of the image 
formation layer, and arranged the electroluminescence LGT behind said image formation layer, is 
equipped with a means to detect the existence of the approaching person, and the control 
means which processes a detecting signal and outputs a control signal, and turns on or switches 
off an electroluminescence LGT with said control signal. 

[Claim 4] The display which is a display which arranged the half mirror ahead of the image 
formation layer, and arranged the electroluminescence LGT behind said image formation layer, is 
equipped with a means to detect the existence of the approaching person, a means to detect an 
illuminance, and the control means that processes a detecting signal and outputs a control 
signal, and turns on or switches off an electroluminescence LGT with said control signal. 
[Claim 5] A half mirror is claim 1 characterized by carrying out patterning of the metal thin film 
on a translucency substrate, claim 2, claim 3, or a display according to claim 4. 

VTTmmfmrmmmmmmrmnmmmnrnmmTTmrmmrmTmrmrmrm 

[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display of images, such as pictures which 
used the electroluminescence LGT for the back light, a photograph, an alphabetic character, and 
a notation. 
[0002] 

[Description of the Prior Art] There is a display given [ as a display which used the 
electroluminescence LGT for the back light ] in JP,1-181070,A. As shown in the decomposition 
perspective view of drawing 6 , this display 50 puts the color filter 51 in which images, such as a 
landscape, a portrait, a photograph, an alphabetic character, and a notation, were formed, 
electroluminescence LGT 52 arranged back [ that ], and the electroluminescence LGT holder 53 
on a bright film, uses a color filter 51 as a front face, and contains it in a frame 54. This display 
50 is covered over a wall, or is used, installing on a desk. If a back light is turned on, light will 
penetrate a color filter 51 and a clear image will be displayed. 

[0003] When various images were formed in the transparence substrate of printing, exposure, 
development, etc. and a color filter 51 penetrates light from a rear-face side, an image is 
displayed vividly. Specifically, a positive film etc. carries out suitable. 

[0004] Electroluminescence LGT 52 has the laminated structure shown in the sectional view of 
drawing 7 , and forms the transparent electrodes 56, such as ITO, in one side of the insulating 
bright film 55. Printing formation of the luminous layer 59 which distributed the fluorescent 
substance 57 which activated zinc sulfide with copper on it to the binder 58 which consists of a 
fluororubber etc. is carried out. Printing formation of the reflective insulating layer 60 which 
distributed in the fluororubber the white quantity dielectric powder which consists of barium 
titanate on it is carried out. Printing formation of the rear-face electrode 61 which consists of 
conductive paste which contains silver and carbon on it is carried out, and printing formation of 
the protective layer 62 which consists of insulating resin, such as melamine resin, phenol resin, 
and an epoxy resin, further is carried out. 

[0005] In order to turn on the above-mentioned electroluminescence LGT, driving gears, such as 
IC inverter which changes direct-current low batteries, such as a cell, into the alternating 
current high voltage, are usually used. IG inverter (not shown) is arranged within and without the 
EL holder 53. You may install separately. This kind of inverter is equipped with DC power supply, 
inductors (a choke, transformer, etc.), and a switching element. Actuation turns ON a switch 
first, it passes a current from a power source to an inductor, accumulates energy in an inductor, 
then turns OFF a switch, emits the above-mentioned energy, and charges the volume load of an 
electroluminescence LGT. Hereafter, turning on and off is repeated and the terminal voltage of 
an electroluminescence LGT is gone up (step-up method). When it becomes sufficient high 
voltage, the charge of an electroluminescence LGT is discharged. Light is emitted by repeating 
charge and discharge. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, since the above-mentioned display 
displays an image clear [ a color filter ] and beautiful by the transmitted light when an 
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electroluminescence LGT is turned on, but the transmitted light is lost when an 
electroluminescence LGT is switched off, it becomes an indistinct image by outdoor daylight, 
such as indoor lighting, and display quality deteriorates. And since it is the simple function which 
always displays a fixed image, there are problems, like interest is missing. 

[0007] Then, this invention was made in view of the above-mentioned problem, and offers the 
new display switched to clear image display and other functions according to lighting of an 
electroluminescence LGT, and putting out lights. 
[0008] 

[Means for Solving the Problem] The display of this invention is characterized by having 
arranged the half mirror ahead of the image formation layer, and arranging an 
electroluminescence LGT behind said image formation layer. Even if it displays a clear image at 
the time of electroluminescence LGT lighting and is under the time of putting out lights, or 
lighting by this configuration, a display can be converted into a mirror when outdoor daylight is 
bright. A mirror is regardless of age or sex very useful and attractive. It is characterized by 
repeating flashing of an electroluminescence LGT by a timer etc. and repeating image display and 
the function of a mirror by turns especially. 

[0009] Moreover, the display of this invention is characterized by arranging a half mirror ahead of 
an image formation layer, having a means to detect the existence of the person who arranges an 
electroluminescence LGT behind said image formation layer, and approaches, and the control 
means which processes a detecting signal and outputs a control signal, responding to a person's 
contiguity, and turning on or switching off an electroluminescence LGT with said control signal. 
By this configuration, if people approach within predetermined distance paying attention to a 
display image, an electroluminescence LGT will put out the light and it will convert into a mirror 
in an instant. Although people are surprised for a moment, the appearance of a mirror will surely 
be favored. Especially, for a woman, since turbulence of makeup etc. can be checked 
unexpectedly, it becomes a fresh and charming display. Or if the electroluminescence LGT has 
gone out and what was a mirror approaches within predetermined distance, an 
electroluminescence LGT will light up suddenly and it will convert into a clear image. People can 
change distance, can convert a mirror and an image and can also enjoy both. 

[0010] Moreover, the display of this invention is characterized by arranging a half mirror ahead of 
an image formation layer, having a means to detect the existence of the person who arranges an 
electroluminescence LGT behind said image formation layer, and approaches, a means to detect 
a surrounding illuminance, and the control means that processes each detecting signal and 
outputs a control signal, responding to a person's contiguity and surrounding brightness, and 
turning on or switching off an electroluminescence LGT with said control signal. By this 
configuration, it can respond to the combination of the distance of a display and a man, and the 
brightness of the room, an electroluminescence LGT can be turned on or switched off, and image 
display and a mirror can be switched. 

[0011] Moreover, as for the display of this invention, a half mirror is characterized by carrying 
out patterning by the metal thin film on a translucency substrate. Since it becomes the metal 
thin film of a pattern highly precise and regular at sufficient thickness according to this 
configuration, the variation in transmission can offer the display of the high quality which has the 
mirror plane of a high reflection factor small. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of the 1st of the display of this invention 
is explained with reference to drawing. Drawing 1 is the decomposition perspective view of a 
whole configuration. The display 1 of this invention piles up a half mirror 2, the image formation 
layer 3 arranged in the rear-face side of this half mirror 2, electroluminescence LGT 4 arranged 
in the rear-face side of this image formation layer 3, and the electroluminescence LGT holder 5, 
uses a half mirror 2 as a front face, and contains it in a case 6. Moreover, the driving gear 7 is 
arranged by the electroluminescence LGT holder 5. This display 1 displays a clear and beautiful 
image, while electroluminescence LGT 4 lights up. Moreover, it becomes a mirror while 
electroluminescence LGT 4 puts out the light. Even if it is under lighting, it becomes a mirror 
when outdoor daylight is bright. Moreover, although flashing of electroluminescence LGT 4 may 
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be performed irregularly artificially, the display which repeats image display and the function of a 
mirror with a predetermined period can be offered by making it blink with a predetermined period 
by the timer (not shown) especially. Immobilization is sufficient as a period and fluctuation is 
sufficient as it. The method of a timer and an electrical circuit are not limited. Furthermore, it is 
also free to have a means to make flashing halt or to cancel a halt. 

[0013] A half mirror 2 is a translucent layer which has reflexibility (mirror plane) and permeability. 
As are shown in drawing 2 (a), and are shown in the thing and drawing 2 (b) which formed thinly 
metal 2B with high reflection factors, such as aluminum, in the front-face side of bright film 2A, 
and shown in the thing and drawing 2 (c) which formed reflexibility metal 2Bs, such as aluminum, 
in the rear-face side of bright film 2A thinly, what mixed minute piece 2C of a reflexibility metal 
in transparence resin, and was made into the shape of a film can be used, moreover, the ink 
(mirror plane ink) which mixed the minute piece of a reflexibility metal in transparence resin 
although not illustrated — using — a bright film top — or you may print directly on an image 
formation layer. In order to make it a practical mirror plane, it is 50% or more of reflection 
factors, and 50 - 95% is especially desirable. Therefore, permeability is small and is more 
desirable than 50%. [ about 50 - 5% of ] Although metal thin films, such as aluminum, can be 
formed by vacuum evaporationo and the spatter, in order to reconcile a mirror plane and 
permeability, it is desirable for it to be thin, for example, to form thickness in 0.01-0.05 
micrometers of abbreviation. If such thin film is seen microscopically, it will not become the 
shape of a precise film, but as shown in drawing 2 (a), the metal is carrying out localization to 
island shape. Light penetrates a gap. 

[0014] The approach of obtaining a porous thin film has the problem that control of a film gestalt 
is difficult and the variation in a reflection factor and transmission is large, by forming thickness 
very thinly by vacuum evaporationo etc. as mentioned above. In order to improve this point, the 
method of leaving a metal thin film is effective in a configuration as precisely formed a metal thin 
film in the shape of a film by sufficient thickness (for example, about 0.1-0.5 micrometers) on a 
translucency substrate, subsequently carried out patterning with a photolithography technique 
and shown in drawing 3 . As for drawing 3 (a), circular section (slash) 2C is a metal thin film, and 
partial (slash) 2D of drawing 3 (b) other than a square is metal thin films conversely. A 
configuration is not limited to circular and a square. Since the precision of patterning is high, the 
above-mentioned approach becomes fixed [ permeability ], and moreover, since thickness is fully 
thick, a half mirror with it can be obtained. [ a high reflection factor and ] [ good ] Moreover, the 
mask which carried out patterning with the photolithography technique beforehand, and formed 
much openings in the regular array is put on a translucency substrate, and the same 
effectiveness is acquired also by the approach of vapor-depositing through a mask. A metal thin 
film is formed in the location corresponding to opening by this approach. In addition, although 
nickel, gold, silver, etc. can be used for a metal other than aluminum, low cost and its aluminum 
of a high reflection factor are the optimal. 

[0015] The image formation layer 3 is a medium which displays a clear and beautiful image by the 
transmitted light at least, for example, has a thing, liquid crystal, etc. with which various color 
pictures and a monochrome image were formed in translucency substrates, such as a film and 
glass, of printing, spreading, exposure, development, etc., and displays a clear image by 
penetrating light from a rear-face side. Specifically, a positive film etc. carries out suitable. 
[0016] Next, the gestalt of operation of the 2nd of the display of this invention is explained with 
reference to drawing. This display is a notching perspective view a part, and the half mirror 2, the 
image formation layer 3, electroluminescence LGT 4, and the electroluminescence LGT holder 5 
are contained for drawing 4 (a) by the case 6. Drawing 4 (b) is the block diagram showing the 
whole flashing control configuration of the electroluminescence LGT by the person detection 
sensor. The display 10 of this invention is characterized by having a person detection sensor. 
The person detection sensor is equipped with the person sensing element 1 1 which detects the 
existence of the person close to predetermined distance, the control circuit 12 which processes 
a detecting signal a and outputs a control signal b (switching signal of ON-OFF), and the switch 
13 which open and close the power source of an electroluminescence LGT. A switch 13 may be 
included in a control circuit 12. The person sensing element 11 is installed in the front face 6 of 
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a display, for example, a case. A control circuit 12 is arranged by the electroluminescence LGT 
holder etc. in a case. Of course, separate installation is sufficient. 

[0017] Next, actuation is explained. Electroluminescence LGT 4 shall light up and the clear and 
beautiful image shall be displayed. If people bring a face close to an image with interest at a 
display 10, the existence of the person whom the person sensing element 11 approached will be 
detected, and Signal a will be outputted. The control circuit 12 which received Signal a performs 
signal processing, such as magnification, rectification, and plastic surgery, and outputs the signal 
b which opens and closes the switch 13 which blinks electroluminescence LGT 4. According to 
Signal b, a switch 13 serves as open, and electroluminescence LGT 4 puts out the light. If 
electroluminescence LGT 4 puts out the light, an image will disappear in an instant and the 
screen will turn into a mirror plane. On the contrary, an electroluminescence LGT puts out the 
light, and when a display is a mirror, if it approaches within predetermined distance, an 
electroluminescence LGT will light up and it will convert into a clear and beautiful image. Since a 
mirror will switch to image display if a face is shaken before and after predetermined distance, 
both can also be enjoyed. 

[0018] As a person detection sensor, a photoelectric switch, a proximity switch, etc. carry out 
suitable. Furthermore, a capacity mold, a RF mold, etc. carry out suitable [ of the proximity 
switch ]. Other methods can be used. 

[0019] Next, the gestalt of operation of the 3rd of the display of this invention is explained with 
reference to drawing. Drawing 5 (a) is the perspective view showing the appearance of this 
display. Drawing 5 (b) is the block diagram showing the whole flashing control configuration of the 
electroluminescence LGT by the person detection sensor and the illuminance detection sensor. 
The display 20 of this invention is characterized by having the control circuit 12 which outputs 
the signal which responds to the combination of the signal of the person sensing element 11 
which detects the existence of the approaching person, the illuminance sensing element 14 
which detects the brightness of the room, and both sensing elements, and turns on or switches 
off an electroluminescence LGT, and a switch 13. The person sensing element 11 and the 
illuminance sensing element 14 are installed in the front face of a case 6. The illuminance 
sensing element 14 may be installed in other locations. 

[0020] An example of operation is explained. First, the illuminance sensing element 14 detects 
the illuminance of the room, and illuminance level signal c is inputted into a control circuit 12. In 
a control circuit, the signal b which compares the illuminance reference level which carries out 
internal organs to Signal c, and makes a switch 13 close with reference level [ below ] (dark in 
the room) is outputted, and electroluminescence LGT 4 is turned on. A display 20 displays a 
clear and beautiful image. If people bring a face close in this condition, the person detection 
sensor 11 operates, electroluminescence LGT 4 puts out the light, and an image will turn around 
and will become a mirror. If a face is kept away, the light will be re~switched on and it will return 
to image display. On the other hand, since illuminance level signal c is more than reference level 
when bright in the room, electroluminescence LGT 4 puts out the light with the output b of a 
control circuit (switch open). A display 20 becomes a mirror. If people bring a face close in this 
condition, the person detection sensor 1 1 will operate, electroluminescence LGT 4 will light up, 
and an image will be displayed. If a face is kept away, the light will be re-put out and it will return 
to a mirror. As mentioned above, various complicated actuation is attained with the combination 
of a person detection sensor and an illuminance detection sensor, and it becomes a new display. 
[0021] 

[Effect of the Invention] The display of this invention is characterized by having arranged the 
half mirror ahead of the image formation layer, and arranging an electroluminescence LGT back. 
By this configuration, the new display which can be switched to image display and a mirror by 
flashing of an electroluminescence LGT can be offered. 

[0022] Moreover, the display of this invention is equipped with a means to detect the existence 
of the person close to a display, an illuminance detection means, a control circuit, a switch, etc., 
corresponds to people's contiguity and the brightness of the room, turns on or switches off an 
electroluminescence LGT, and is characterized by switching to image display and a mirror. By 
this configuration, people can enjoy clear and beautiful image display and a mirror by turns 
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according to an own interest etc. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the gestalt of operation of the 1st of 
the display of this invention 

[Drawing 2] The important section sectional view showing the various structures of the half 
mirror used for the display of this invention 

[Drawing 3] The important section top view explaining the pattern configuration of the metal thin 
film of a half mirror 

[Drawing 4] the part which shows the gestalt of operation of the 2nd of the indicating equipment 

of this invention — a notching perspective view (a) and a circuit block diagram (b) 

[Drawing 5] The perspective view (a) and circuit block diagram (b) showing the gestalt of 

operation of the 3rd of the indicating equipment of this invention 

[Drawing 6] The decomposition perspective view showing the conventional display 

[Drawing 7] The sectional view of the electroluminescence LGT used for the conventional 

display 

[Description of Notations] 
1, 10, 20 Display 

2 Half Mirror 
2A Bright film 

2B Metal thin film 

2C Reflexibility metal minute piece 

3 Image Formation Layer 

4 Electroluminescence LGT 

5 Electroluminescence LGT Holder 

6 Case 

7 Driving Gear 

1 1 Person Sensing Element 

12 Control Circuit 

13 Switch 

14 Illuminance Sensing Element 
[Translation done.] 
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